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PARAMETER	 TRACE	 B1	 8o	 15o	 30o	 B2	 B3	
shape	%	 0.2	(0.3)	 1.1	(0.8)	 1.1	(0.6)	 0.7	(0.4)	 1.7	(1.1)	 1.7	(0.7)	 1.1	(0.5)	
scale	%	 1.2	(0.6)	 25.4		(11.4)	 1.7	(1.3)	 3.5	(0.3)	 7	(4.9)	 14.7	(8.8)	 15.7	(9.3)	
rotate	%	 0.1	(0.2)	 6.3	(5.0)	 5.1	(4.8)	 4.2	(1.7)	 3.9	(3.1)	 6.3	(3.3)	 6.9	(3.6)		Table	1.	Mean	Procrustes	errors	of	shape,	scale	and	rotation	for	7	subjects	tracing	or	drawing	complex	lines.	Tests	B1	and	B3	were	blind	copying	with	the	drawing	area	occluded	from	view,	while	B2	was	blind	by	instruction	to	look	only	at	the	original	(see	text).	The	8o,	15o	and	30o	copying	tests	allowed		the	gaze	to	shift	back	and	forth	as	the	visual	angle	between	original	and	copy	was	increased.	All	data	are	the	means	(n=7)	with	standard	deviations	shown	in	parenthesis.					
	
Blind	copying:	Eye-hand	interaction	tests	and	accuracy			In	our	earlier	exploratory	study	using	cartoon	faces	[13],	we	had	found	that	the	eye	generally	preceded	the	hand	at	the	face’s	main	features:	nose,	lips,	chin,	etc..	The	present	tests,	using	more	abstract	and	complex	originals,	confirmed	that	the	eye	was	systematically	ahead	of	the	hand	by	one	to	four	simple	line	segments,	depending	on	the	subject.	In	the	blind/occluded	test	performed	by	SS	illustrated	here	in	Figure	3	(centre	and	right),	fixations	advanced	downward	along	a	path	roughly	bisecting	the	original	line	and	with	the	eye	ahead	by	about	two	simple	lines.	The	visual	information	required	to	draw	the	line	thus	seemed	to	be	encoded	systematically	ahead	of	the	rendering	hand.	Fixations	either	landed	on	the	original	line	(e.g.	4,	8,	10,	13)	or	on	points	related	geometrically	to	the	original	line	(e.g.	5,	7,	12).	In	the	latter	case	fixations	appeared	to	be	located	near	the	origin	of	the	corresponding	arcs.	This	pattern	was	common	to	all	subjects	with	one	exception,	subject	CA	who,	in	this	as	in	all	other	tests,	proceeded	very	slowly,	simple	line	by	simple	line,	with	many	repetitions.	The	blind/instructed	tests	(B2)	that	potentially	allowed	some	peripheral	
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vision	produced	results	in	all	respects	similar	to	the	fully	blind/occluded	tests,	suggesting	that	peripheral	vision	was	not	playing	an	important	part	in	the	drawing	strategy.			
	Figure	3.	Comparison	of	subject	SS	tracing	(left	panel)	and	blind/occluded	copying	B1	(centre	and	right	panels).	The	original	‘to-be-copied’	line	is	shown	in	black,	the	copied	line,	in	grey.	The	numbered	black	dots	indicate	the	sequence	and	duration	of	gaze	fixations.	The	dashed	lines	indicate,	at	their	intersections	with	the	grey	line,	the	corresponding	pencil	locations.	In	the	left	panel,	comparison	of	the	fixation	dots	with	their	corresponding	pencil	locations	shows	the	eye	leading	the	hand	as	the	drawing	progresses	from	top	to	bottom	of	the	page.	In	the	right	panel	dashed	lines	also	indicate	segment	limits	where	drawing	was	paused;	in	this	example	the	full	drawn	line	continues	below	the	level	of	the	original	and	is	not	shown	in	its	entirety	–	note	the	position	of	segment	13	on	the	copy	which	corresponds	approximately	to	the	location	of	fixation	11	in	the	central	panel.	The	dashed	circle	on	the	right	panel	gives	a	scale	for	both	gaze	fixation	locations	(diameter	=	2	degrees)	and	fixation	durations	(diameter	=	2	seconds).	Mean	drawing	time	for	the	entire	line	was	14.5	s	for	tracing	and	8.0	s	for	blind	copying.	{Figure	5.JPEG}		A	visual	comparison	of	the	copy	line	with	the	original	line	shows	that	scale	and,	to	a	lesser	extent,	rotation	of	the	overall	image	on	the	paper	were	manifestly	incorrect.	In	the	case	of	subject	SS,	the	copy	size	was	significantly	larger,	and	the	overall	rotation	was	out	by	a	few	degrees	anti-clockwise	(Figure	3	right).	The	Procrustes	analysis	summarized	in	Table	1	confirms	these	impressions	for	the	whole	group:	scaling	errors	were	large	(mean	18.6%)	and	rotation	errors	were	also	substantial	(mean	6.9%).	In	contrast,	shape	errors	were	very	small	(mean	1.3%).			The	scaling	errors	were	significantly	different	between	the	six	copying	tasks	(tested	with	a	one	way	repeated	measure	ANOVA	that	excluded	the	tracing	task,	F(2,25)=10.02,	p<0.001)	and	scaling	errors	increased	systematically	as	original-picture	separation	increased	from	8	to	15	to	30	degrees	(linear	contrast	F(1,6)=6.55,	p=0.043;	Figure	5)	until	they	reached	the	highest	level	in	the	blind	tasks.	The	scaling	errors	did	not	differ	across	the	3	blind	conditions	(F(2,10)=1.69,	p=0.23).			
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Larger	than	1-to-1	scaling	errors	did	in	fact	characterize	all	blind	copying	tests	performed	here:	of	the	21	blind	experiments	recorded,	16	resulted	in	overall	bigger	copies	and	5	in	smaller	ones.	In	the	first	blind/occluded	test	(B1)	the	mean	scaling	error	for	all	subjects	was	25.4%	and	in	the	last	blind/occluded	test	(B3)	it	was	15.7%.	The	drop	in	scaling	error	between	the	first	last	blind	test	could	suggest	that	a	learning	process	was	taking	place,	although	further	dedicated	tests	would	be	needed	to	confirm	this	result.	With	the	current	sample,	the	difference	was	not	statistically	significant	(paired	samples	t-test,	t(6)=1.42,	p=0.21).			However,	in	the	context	of	the	blind	and	gaze-shift	tests	described	in	the	present	paper,	the	important	observation	concerns	the	magnitude	and	systematic	nature	of	the	scaling	errors	that	accompanied	blind	drawing	amongst	our	students.	In	contrast	to	these	scaling	errors,	rotation	errors	did	not	vary	significantly	across	the	tasks	(F(5,25)=1.17,	p=0.3)	while	shape	errors	were	very	low	and	also	did	not	vary	across	all	6	tasks	(F(5,25)=2.33,	p=0.07).	
	
	
Direct	copying	(gaze-shift	copying):	Eye-hand	interaction	tests	and	accuracy		
	In	the	blind	tests	subjects	directed	their	gaze	only	to	the	original.	In	the	direct	copying	tests,	gaze	direction	was	not	restricted;	all	subjects	adopted	naturally	the	gaze-shift	mode	of	drawing	for	which	gaze	alternated	between	the	original	and	the	copy.	Gaze-shifting	is	by	far	the	most	common	strategy	used	when	either	copying	or	drawing	from	life.	As	explained	in	a	previous	section,	we	used	tests	with	different	original-to-copy	visual	angle	separations	of	8o,	15o	and	30o.		Eye	hand	interaction	pattern	With	all	subjects,	but	in	varying	degrees,	drawing	took	place	during	both	original	and	copy	gazes,	i.e.	drawing	was	alternately	blind	and	sighted.	The	blind	drawing	ratio	B	(the	time	spent	drawing	blind	as	a	proportion	of	all	drawing	time)	varied	substantially	between	subjects.	For	example,	in	the	15o	test,	B	varied	from	80%	for	subject	SS	to	10%	for	CA,	with	a	mean	value	of	46%	over	the	7	subjects.	In	other	words,	during	46%	of	the	drawing	time	drawing	proceeded	blind.	Fixations	constituting	each	gaze	were	organized	into	patterns	varying	between	the	two	extremes	shown	by	SS	and	CA	(Figure	4).	SS’s	gaze	cycle	started	with	the	identification	of	an	original	segment	(here	made	up	of	two	simple	lines	at	right	angles	to	each	other)	with	the	help	of	a	fixation	sequence	1-2-3	during	which	most	of	the	segment	was	drawn	blind.	The	cycle	terminated	as	gaze	shifted	to	fixation	4	on	the	copy	acting	as	position-lock	just	in	time	for	the	hand	to	finish	the	segment	1-3.	The	next	cycle	then	started	with	the	original	fixation	on	5.	The	entire	eye-hand	interaction	was	based	on	a	quasi-synchronized	pattern	of	eye	movements	and	hand	movements	punctuated	by	a	succession	of	fixations	on	the	original	followed	by	a	position-lock	fixation	on	the	copy.	Our	assumption	is	that	the	fixations	located	along	the	original	line	were	part	of	the	visual	encoding	and	spatial	referencing	of	a	simple	segment	of	that	line;	and	that	the	ensuing	position-lock	fixation	on	the	copy	provided	spatial	reference	for	the	ending	of	that	segment	and	the	start	of	the	next	segment.			
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	Figure	4.	Detailed	fixation	paths	for	gaze-shift	copying	at	15o	original	to	copy	separation.	The	original	lines	are	on	the	left,	and	the	copied	drawing	on	the	right.	The	numbered	circle	sizes	indicate	fixation	locations	and	durations	–	for	clarity	these	are	not	filled	in	the	bottom	right	panel.	The	dashed	circle	on	the	upper	panel	gives	a	scale	for	gaze	fixation	separation	(diameter	=	2	degrees)	and	duration	(2	seconds).	Drawings	from	subjects	SS	and	CA	are	shown,	representing	the	two	extremes	of	behaviour	we	observed.	Mean	drawing	time	for	the	entire	line	was	14.1	s	for	SS	and	178.6	s	for	CA.	{Figure	6.JPEG}		 	CA	spent	much	more	time	looking	at	the	emerging	copy	than	the	original.	She	worked	almost	entirely	sighted,	not	segmenting	but	using	the	original’s	simple	line-by-simple	line	structure,	often	saccading	back	and	forth	several	times	for	each	simple	line.	Consequently,	her	gaze	count	(the	total	number	of	gaze	shifts	between	original	and	copy)	was	four	to	five	times	that	of	SS.	Typically,	after	gaze	shifted	to	the	copy,	CA’s	hand	paused	before	starting	to	draw,	contributing	thus	to	some	very	long	copy	gaze	durations.	CA	presented	the	extreme	case	of	eye-hand	interaction	that	we	encountered	in	all	our	eyetracking	tests	to	date.		Amount	of	blind	drawing	In	a	previous	study	on	the	gaze-shift	strategy	we	have	shown	that	blind	drawing	episodes	are	built	into	most	gaze-shift	drawing	situations	in	variable	amounts	depending	on	individual	subjects	and	drawing	types	[14].		Blind	episodes	were	similarly	observed	in	the	present	tests	with	blind	ratio	B	varying	between	lowest	values	(12%	subject	CA)	to	highest	values	(80%	subject	SS)	(Table	1).	In	other	words,	in	tests	performed	with	using	the	same	originals,	CA’s	drawings	were	essentially	sighted	and	SS’s	were	not	far	from	blind.			Direct	copying	errors		Table	1	shows	that	the	mean	error	values	for	all	subjects	calculated	over	the	three	original-copy	separations	were	insignificant	for	shape	(mean	1.2%),	small	for	scale	(mean	4.0%)	and	small	for	rotation	(mean	4.4%).	Changing	original	–	copy	separations	did	not	significantly	alter	these	results.	The	corresponding	values	for	the	blind	tests	had	been	1.3%,	18.6%	and	6.5%.	In	other	words,	allowing	a	subject	vision	of	the	copy	avoided	most	of	the	scaling	errors	which	had	been	introduced	while	the	subject	was	drawing	blind.	In	contrast,	shape	errors	remained	very	low,	and	rotation	errors	were	only	slightly	higher.			
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	Figure	5.	Comparing	mean	drawing	errors	for	7	subjects	tracing,	drawing	blind	(B1,	B2,	B3)	and	gaze-shift	drawing	at	different	separations	(8o,	15o,	30o).	Shape	error=	grey	(left	bars);	rotation	error-light	grey;	scale	error=dark	grey	(right	bars);	error	bars	are	standard	deviations	(1	SD).	{Figure	B2_amended.eps}	
	
	
CONCLUSION:	ABOUT	RODIN’S	BLIND	STRATEGY		
	By	the	end	of	the	last	decade	of	the	19th	c	Rodin	had	developed	a	drawing	from	life	technique	whereby	he	did	not	look	at	the	picture	as	he	was	drawing	it.	He	produced	several	thousand	drawings	in	this	way,	many	of	exceptional	dynamic	and	pictorial	quality	although	a	few	also	exhibited	instances	of	misplaced	lines.	We	found	that	art	students	could	also	copy	blind,	with	only	insignificant-to-small	shape	and	rotation	errors	but	with	severe	scaling	errors.	These	scaling	errors	would	not	appear,	however,	when	students	were	tested	drawing	in	the	gaze-shift	mode	which	allowed	vision	of	the	copy.	Based	on	the	results	of	a	series	of	eyetracker	investigations	[15],	we	proposed	a	drawing	hypothesis	whereby	the	drawing	of	shape	was	the	result	of	a	visual	to	motor	transformation	that	could	be	executed	directly	while	perceiving	the	original,	and	without	vision	of	the	hand	or	copy;	in	contrast,	correct	spatial	positioning	of	the	drawn	shape	on	the	copy,	including	the	start	and	end	positions	of	line	segments,	required	vision	of	the	drawing	surface	and	emerging	drawing.	Correct	scaling	being	a	direct	consequence	of	spatial	positioning	was	therefore	not	possible	when	drawing	blind.		With	his	instant	drawings	Rodin	had	evidently	developed	a	personal	drawing	strategy	to	minimize	or	eliminate	altogether	the	scaling	error	factor.	Further	insight	into	what	Rodin	was	attempting	comes	from	our	previous	functional	brain	imaging	
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work,	in	which	brain	activation	levels	were	measured	in	normal,	non-expert	drawers	who	were	challenged	with	various	drawing	tasks.	In	one	study	[16],	the	pattern	of	brain	activation	confirmed	previous	suggestions	that	the	visual	identification	and	extraction	of	features	in	the	original	image	is	guided	by	top-down	decisions	that	depend	on	frontal	cortical	areas,	strongly	influenced	by	the	participant’s	prior	knowledge	of	the	object	being	drawn,	for	instance	when	drawing	a	face	compared	to	an	abstract	shape.	Rodin’s	commentary	[17]	suggests	he	deliberately	sought	to	avoid	this	“technical	problem	of	
representing	on	paper”	by	using	his	instant	blind	drawing	strategy.			A	second	brain	imaging	study	[18]	showed	that	when	visually	encoding	and	subsequently	drawing	a	line-drawn	face,	where	the	non-experts	were	presented	with	few	if	any	decisions	about	what	to	draw,	there	was	a	pattern	of	brain	activation	consistent	with	a	direct	visuomotor	mapping	during	the	encoding	phase,	and	no	evidence	for	retention	and	recall	of	a	mental	image.	Thus	even	non-expert	artists	have	the	capacity	to	directly	translate	visual	input	into	motor	actions,	but	this	is	normally	overlaid	by	their	prior	knowledge	and	judgment,	and	as	this	paper	shows,	is	liable	to	lead	to	substantial	errors	in	locating	the	drawn	segments	on	the	paper.	Rodin	was	therefore	exceptional	in	both	his	skillful	visuomotor	accuracy,	and	his	deliberate	elimination	of	top-down	judgment.	
 Rodin’s	case	is	unique	in	the	sense	that	when	drawing	blind	he	not	only	mastered	shape	but	also	scaling.	A	study	of	his	instant	drawings	shows	that,	although	he	occasionally	misplaced	lines,	as	seen	for	Figures	1	and	2,	such	errors	were	quite	different	to	the	systematic	scale	distortions	occurring	with	our	subjects.	We	suggest	that	Rodin’s	misplacements	were	essentially	‘one-off’	consequences	of	the	exceptional	speed	at	which	he	was	drawing	his	fast	moving	models.	A	contemporary	art	critic	who	observed	him	at	work	noted:	“In	less	than	a	minute,	he	has	captured	this	snapshot	of	movement”	[19].	As	for	the	frequent	out-of-frame	hands	or	feet,	we	suggest	that	they	simply	indicated	his	preference	for	smaller,	easier	to	manage,	hand-held	drawing	boards	even	if	this	meant	re-sketching	the	missing	element	elsewhere	on	the	paper.	As	mentioned	by	N.	Lehni,	2009	[20],	for	Rodin,	the	importance	was	not	to	render	a	perfect	static	shape	but	to	record	his	immediate	perception	of	a	developing	movement,	however	impetuous	or	ephemeral	that	movement	might	be,	and	to	successfully	capture	a	gesture	and	attitude	hitherto	unknown	to	the	history	of	art.			Apart	from	drawing	very	fast	we	also	know	that	Rodin	was	drawing	without	interruption.	Ludovici	observed:	“The	next	thing	I	noticed	is	that	he	seemed	under	some	obligation	not	to	
lift	his	pencil	from	the	paper,	after	having	once	begun	to	draw”	[21].	Seen	in	detail,	Figure	2	suggests	that	the	misplaced	lines	previously	noted	were	consequent	to	an	unscheduled	lifting	of	the	pencil	while	drawing	the	model’s	thigh.	Whereas	most	artists	slow	down	or	stop	altogether	between	consecutive	segments	[22],	a	behavior	we	also	observed	in	the	students’	copying	tasks,	Rodin	moved	his	hand	virtually	without	interruption	from	the	beginning	to	the	end	of	a	drawing.	In	this	way	the	entire	human	figure	was	drawn	in	one	rapid	sweep,	thus	reducing	the	opportunity	of	scale	changes	occurring	between	the	different	parts	of	a	drawing.	Another	recurring	feature	consisted	of	the	artist	using	a	wavy	line,	as	seen,	for	example,	with	the	model’s	left	leg	in	Figure	6	(see	also	the	model’s	back	in	Figure	2).	The	darker	line,	drawn	in	a	subsequent	sighted	session,	was	quite	obviously	
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derived	from	this	initial	wavy	line.	We	can	only	guess	at	Rodin’s	intentions:	was	the	wavy	line	a	quick	way	of	indicating	the	approximate	band	within	which	the	true	line	would	be	defined	during	the	subsequent	redrawing	stage?				What	appears	time	and	again	when	viewing	the	instant	drawings	is	that	the	artist	was	drawing	the	movement	of	the	body	as	opposed	to	drawing	the	individual	elements	composing	that	movement.	For	example,	in	Figure	1,	the	contour	lines	of	the	model’s	right	arm	greatly	simplify	the	individual	elements	of	the	shoulder,	upper	arm,	lower	arm	and	hand,	yet	the	body's	flowing	movement	from	neck	to	finger	tips	is	perfectly	captured.	We	may	speculate	that	the	impression	of	fast-moving	action	would	have	been	lost	had	the	artist	interrupted	his	vision	of	the	model	in	order	to	visually	control	the	depiction	of	individual	shapes.	Instead	of	segmenting	the	visual	scene	in	front	of	him,	Rodin	unifies	it	into	the	continuous	movement	of	his	hand.	As	Dominique	Viéville,	scholar	of	Rodin’s	work	techniques,	remarks	“…	Rodin	based	his	practice	on	the	intuitive	impetus	transmitted	from	
the	eye	to	the	hand,	excluding,	a	priori,	all	preoccupation	with	the	execution”	[23].	In	the	artist’s	own	words:	“Je	sais	pourquoi	mes	déssins	ont	cette	intensité.	(…)	C’est	que	je	
n’interviens	pas.	Entre	la	nature	et	le	papier,	j’ai	supprimé	le	talent.	Je	ne	raisonne	pas,	je	me	
laisse	faire...”	(“I	know	why	my	drawings	have	such	intensity…	It	is	because	I	don’t	intervene.	
Between	nature	and	the	paper,	I	have	eliminated	talent.	I	do	not	reason,	I	let	it	happen”)	[24].			
	Figure	6.	The	wavy	instant	outer	line	of	the	model’s	left	leg,	at	the	bottom	of	the	drawing,	and	the	subsequently	drawn	darker	right/correct	line,	illustrate	Rodin’s	procedure:	he	is	more	interested	in	the	overall	movement	that	creates	the	shape	than	in	the	individual	body	element.	Contrast	has	been	enhanced.	{D.638_Lores.JPEG}		
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In	summary,	our	analysis	of	Rodin’s	technique,	supplemented	by	his	own	words	and	the	reports	of	witnesses	to	his	“instant	drawing”	is	consistent	with	the	neural	processes	we	have	inferred	about	visuomotor	behaviours	in	simpler	drawing	and	copying	tasks.	The	eye	can	capture	segments	of	an	observed	scene,	or	drawing,	or	model,	and	detailed	cognitive	decisions	can	be	implemented	to	allow	careful	selection	of	how	to	represent	these	on	paper	[25].	What	stands	out	for	Rodin	is	the	extraordinary	accuracy	of	his	blind	drawings	in	terms	of	their	scale	and	position	of	the	drawn	shape.	In	both	untrained	participants	and	the	art	students	we	have	tested,	scale	and	position	of	the	unseen	drawing	are	prone	to	substantial	errors.	However,	all	subjects,	even	those	without	any	formal	training	in	drawing	are	capable	of	capturing	and	reproducing	shape	accurately.	This	direct	visual-to-motor	transformation	may	involve	minimal	prior	knowledge	of	what	is	being	drawn,	and	may	have	allowed	Rodin	to	ensure	that	“nothing	would	distract	me	from	my	…	visual…	
understanding	of	the	model”	-	a	quote	from	Ludovici	in	which	we	have	inserted	the	word	visual	[26].	
	 16	
	
REFERENCES			[1]	N.	Lehni,	Une	Oeuvre	dans	l’Oeuvre	de	Rodin	in	Rodin:	La	Saisie	du	Modèle	(Paris:	Musée	Rodin,	2011)	p.	21-35.		[2]	K.	Nicolaides,	The	Natural	Way	to	Draw	(London:	Souvenir	Press	Ltd.,	2008,	initial	copyright	1941)	p.	9-20.		[3]	B.	Edwards,	Drawing	on	the	Right	Side	of	the	Brain	(London:	HarperCollins,	1993,	initial	copyright	1979)	p.	84-86.		[4]	A.M.	Ludovici,	Personal	Reminiscenses	of	Auguste	Rodin	(Philadelphia:	Lippincott,	1926)	p.	138-139.			[5]	H.	Pinet,	“Comedy	or	Curtain-up:	Rodin	and	his	Models”	in	Rodin,	the	Figure	of	Eros		(Paris	Musée	Rodin,	2006)	p.	14.		[6]	]	D.	Viéville,	“	‘Eyes-off’	Drawings”	in	Rodin,	The	Figure	of	Eros	(Paris:	Musée	Rodin,	2006)	p.	31-55			[7]	Clément-Janin,	“Les	dessins	de	Rodin,”	Les	Maitres	du	dessin	(Paris,	1903)	p.	285-287.		[8]	A.M.	Ludovici	(4)	p.	136.		[9]	J.	Tchalenko	and	R.	C.	Miall,	“Eye-hand	Strategies	in	Copying	Complex	Lines,”	Cortex	Vol.	45,	368-376	(2009).		[10]	D.	G.	Kendall,	D.G.,	1989.	“A	survey	of	the	statistical	theory	of	shape”,	Statistical	Science,	Vol.4	(2),	87–99	(1989).			[11]	J.	Tchalenko,	Se-Ho	Nam,	M.	Ladanga	and	R.	C.	Miall,	“The	Gaze-Shift	Strategy	in	Drawing,”	Psychology	of	Aesthetics,	Creativity,	and	the	Arts	Vol.	8,	No	3,	330-339	(2014).		[12]	J.	J.	Tchalenko	et	al.	(9)		[13]	R.	C.	Miall,	E.	Gowan	and	J.	Tchalenko,	“Drawing	Cartoon	Faces:	A	Functional	Imaging	Study	of	the	Cognitive	Neuroscience	of	Drawing,”	Cortex	Vol.	45,	394-406	(2009).		[14]	Tchalenko	et	al.	(9)		[15]	Tchalenko	et	al.	(9)		[16]	R.C.	Miall	et	al.	(13)		[17]	A.M.	Ludovici	(4)		
	 17	
		[18]	R.C.	Miall,	Se-Ho	Nam	and	J.	Tchalenko,	“The	influence	of	stimulus	format	on	drawing	–	a	functional	imaging	study	of	decision	making	in	portrait	drawing,”	NeuroImage,	Vol.	102,	608-619	(2014).		[19]	Clément-Janin	(7)			[20]	N.	Lehni,	“Matisse	et	Rodin,	une	passion	pour	le	dessin”	in	Matisse	Rodin,	Paris	(Musée	Rodin,	2009)		[21]	A.M.	Ludovici	(4)			[22]	J.	Tchalenko,	“Segmentation	and	accuracy	in	copying	and	drawing:	Experts	and	beginners,”	Vision	Research,	Vol.	45,	791-800	(2009).		[23]	D.	Viéville,	Eyes-off	Drawings,	p.	31-55,	in	Rodin,	The	Figure	of	Eros	(Paris:	Musée	Rodin,	2006).		[24]	J.E.S.	Jeanès,	Rodin,	p.	146,	in	D’après	Nature:	Souvenirs	et	Portraits	(Paris:	Granvelle,	1934).		[25]	J.	J.	Tchalenko	et	al.	(9)		[26]	A.M.	Ludovici	(4)		
	 18	
GLOSSARY	
	
Blind	drawing:	the	act	of	copying	or	drawing	without	looking	at	one’s	hand	or	paper.		
Blind	ratio	(B):	the	amount	of	blind	drawing	time	as	a	proportion	of	all	drawing	time.		
Complex	line:	a	line	made	up	of	several	simple	lines.	
Copy:	(verb)	reproducing	an	original	line	or	drawing;	(noun)	the	result	of	copying.	
Copy	gaze:	gaze	directed	towards	the	copy	being	produced.	
Drawing	ratio	D:	the	ratio	of	actual	drawing	time	occurring	during	gaze	on	the	original	to	drawing	time	occurring	during	gaze	on	the	copy.	
Fixation:	the	maintaining	of	the	eyes	steady	on	a	single	location.	Also	used	to	indicate	the	point	of	focus	in	time	and	space	during	which	time	the	eyes	are	relatively	stable.	
fMRI:	(functional	Magnetic	Resonance	Imaging)	is	a	neuroimaging	procedure	using	MRI	technology	that	measures	brain	activity	by	detecting	associated	changes	in	blood	flow.	
Foveal	vision:	vision	using	the	central	portion	of	the	retina	responsible	for	sharp	central	vision.	
Gaze	duration:	the	time	during	which	vision	is	directed	toward	a	specified	region	of	a	scene.	A	gaze	can	be	made	up	of	several	neighboring	consecutive	fixations.		
Gaze	ratio	G:		the	ratio	of	original	gaze	duration	to	copy	gaze	duration.		
Gaze-shift:	redirecting	the	gaze	from	original	to	copy	or	vice	versa.	
Misplacement:	an	error	in	locating	a	drawn	line	on	the	paper,	without	gross	errors	in	the	shape	or	scale	of	the	line.	
Original:	the	external	world	stimulus	(object	or	image)	that	is	being	copied	or	drawn.	
Original	gaze:	gaze	directed	toward	the	original	which	is	being	copied	or	drawn.	
Picture:	drawn	or	painted	two-dimensional	artistic	representation.	
Position-lock:	a	stable	eye	fixation	acting	as	a	spatial	reference	for	the	drawing	hand.	A	position-lock	is	generally	located	in	the	immediate	vicinity	of	the	segment	being	drawn.	
Saccade:	a	small	rapid	movement	of	the	eye	between	two	fixations.	
Segment:	a	section	of	a	complex	line	comprising	one	or	more	simple	lines	and	drawn	in	a	single	hand	movement.	
Segmenting:	the	act	of	subdividing	a	complex	line	into	simpler	segments.	
Sighted	drawing:	the	act	of	copying	or	drawing	while	looking	at	one’s	hand	or	paper.		
Simple	line:	a	straight	or	uniformly	curved	line.	
Target-lock:	a	stable	eye	fixation	acting	as	an	end	point	target	towards	which	the	hand	is	drawing.		
Visuomotor:	the	mental	processes	transforming	visual	information	captured	by	the	eye	into	movement	of	the	hand.	
	
